M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT

Introduction
oxygen/nitrogen species and the antioxidant defences, may play a role in the development 48 and progression of many chronic diseases such as CVD 1 Epidemiological studies have consistently shown an inverse association between the 55 consumption of polyphenolic-rich foods and the risk of chronic diseases associated with 56 oxidative stress. 5 This is supported by data from cross-sectional studies, which show that 57 markers of oxidative stress are inversely related to intake of polyphenolic-rich foods.
6,7
58
Furthermore, polyphenolic-rich foods such as apple juice, 8 various nuts such as walnut,
59
almond and pecan, 9-12 red wine 13 and wholegrain foods such as wheat aleurone-rich bread and 
Test meals
117
The test meals were three experimental pasta samples (one control and two sorghum-118 containing pastas). The control pasta was made from 100% semolina. For the sorghum-
119
containing pastas 30% of the semolina was replaced with either red or white wholegrain 120 sorghum flour. Tannins may be present in sorghum grain varieties with pigmented testa,
121
however the red sorghum grain had been previously confirmed as tannin free 17 as determined 122 by the standard bleach test 18 . The sorghum level used was based on earlier consumer sensory 123 studies conducted in our laboratory which indicated that a palatable product could be made at 124 this incorporation level 19 . Pasta was prepared as previously reported. 20 In terms of nutritional 125 composition, the sorghum-containing pastas had slightly lower protein and slightly higher fat 126 and total dietary fibre content than the control. 20 All pasta samples were cooked at the 127 optimal time 20 and served warm with 50 g tomato sauce and 200 ml water. 
Baseline measurements
138
Height was recorded to the nearest centimetre using a stadiometer (Seca Limited,
Wedderburn, Shanghai, China), with the participant wearing light clothing and no shoes. SOD activity U/ml) was used as the standard to prepare the calibration curve. The results
194
were expressed as units per millilitre (U/ml) of SOD activity.
196
Measurement of protein carbonyl
197
The level of protein carbonyls in plasma were determined using a protein carbonyl assay kit to each well except TA and blank wells. Then, 50 µl EIA antibody was added to each well except 225 TA, NSA and blank wells. The plate was incubated at room temperature with shaking for 2 h. 226
The wells were then emptied and rinsed 3 times with wash buffer. After the final wash, 200 µl of 227 p-nitrophenyl phosphate (pNpp) was added to each well and to the TA wells 5 µl of conjugate 228 solution was also added. The plate was covered and incubated at room temperature for 45 min. 229
Finally, stop solution was added to all wells and the absorbance was read immediately at 405nm 230 using the Synergy 2 microplate reader (BioTek, model S, Winooski, VT, USA). 8-iso-231 prostaglandin F 2α (10,0000-160 pg/ml), prepared in sample diluent was used as the standard 
Baseline characteristics
250
Of the twenty-two subjects entering the randomisation phase of the study, twenty (six men 251 and fourteen women) completed the study (Fig. 1) ; one subject withdrew for personal 252 reasons; one due to illness unrelated to the study. The characteristics of the study subjects are 253 shown in Table 2 .
Plasma total polyphenols
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Plasma polyphenol concentration 2 hours after consumption of the RSP meal was 257 significantly (P ˂ 0.001) higher than baseline (0 min) (Table 3 ) and the net change was 258 significantly (P ˂ 0.001) higher for the RSP meal compared to the CP meal (Fig. 2) After the consumption of RSP meal, a significant increase in the total antioxidant capacity of 264 plasma was found in relation to baseline (0 min) value (P ˂ 0.001, Table 3 ) and the net 265 change was significantly (P ˂ 0.001) higher for the RSP meal compared to the CP meal (Fig.   266 3). There was no significant change in plasma antioxidant capacity after consumption of 267 either WSP meal or CP meal. value. In addition, the net changes in 8-isoprostane levels post-prandially of RSP and WSP 282 meals were also not significantly different compared to the CP meal (Fig. 4C) . 
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The increase in plasma polyphenols by the RSP meal may have been a result of its higher 302 content of polyphenols. Previously it has been reported that pasta containing red wholegrain 303 sorghum flour at 30% incorporation level contained significantly higher content of 304 polyphenols compared to control pasta made from durum wheat semolina only. 20 In previous studies an increase in plasma polyphenols level following consumption of 317 polyphenols rich foods was accompanied by a significant increase in plasma total antioxidant polyphenol-rich sorghum foods on biomarkers of chronic disease risk.
358
In conclusion, the results of the present study show that acute consumption of pasta
359
containing red wholegrain sorghum flour, but not that containing white wholegrain sorghum and SOD activity and decreasing a marker of protein oxidation compared to the control
362
(durum wheat semolina) pasta. These differences in effect between the two sorghum grain 363 types could be related to the higher polyphenolic content and different profile of polyphenolic 364 species in red compared to white wholegrain sorghum flour.
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